Aim: The aim of this study was to study somatosensory amplification, health anxiety (hypochondriasis), and alexithymia among patients with generalized anxiety disorder (GAD) and to evaluate the association of these variables with the severity of GAD. Materials and Methods: Cross-sectional design was employed, and patients were recruited from the outpatient clinic of the psychiatry department of a multispecialty tertiary care medical institute in North India. The patients who were clinically diagnosed to have GAD by the two independent qualified psychiatrists were screened with Mini International Neuropsychiatry Interview to confirm the diagnosis. Forty patients with GAD meeting the inclusion criteria were assessed with GAD-7 scale, somatosensory amplification scale (SSAS), the Whiteley Index (WI) and Toronto alexithymia scale -20 Hindi version . Results: The mean scores of patients with GAD on SSAS, WI, TAS-H-20, and GAD-7 scale were 25.70 (SD-5.84), 7.75 (SD-3.30), 59.77 (SD-8.63), and 13.37 (SD-3.58), respectively. Half of the patients with GAD had significant health anxiety as defined by WI score of >7. Around 40% of GAD patients were alexithymic as defined with TAS-H-20 scores of >60. SSAS, WI, TAS-H-20 had a positive correlation with the severity of GAD as measured with GAD-7 scale. Conclusions: GAD patients have significant somatosensory amplification, health anxiety (hypochondriasis), and alexithymia. Accordingly, there is a need to develop effective psychological interventions focused on these factors in GAD.
there was a recommendation to name it as generalized worry disorder that would have undermined the importance of somatic symptoms. [7] The literature on functional somatic symptoms in major depressive disorder, somatoform disorders suggest a correlation of the symptoms with constructs such as somatosensor y amplification, health anxiety (hypochondriasis), and alexithymia. [8] [9] [10] [11] As functional somatic symptoms are one of the essential criteria of GAD, it is very much relevant from the etiological and psychotherapeutic point of views to measure these constructs in subjects with GAD. In our literature search, we could come across very little research on this important area of investigation. [12, 13] In addition, patients from the G eneralized anxiety disorder (GAD) is a chronic, relapsing anxiety disorder characterized by symptom clusters of worry, functional somatic symptoms, and autonomic hyperactivity. [1] International Classification of Diseases 10 (ICD-10) diagnostic criteria still includes symptoms from all the above-mentioned psychopathology clusters of GAD. [1] However, in the diagnostic and statistical manual of mental disorders (DSM), the redefinition of GAD in successive editions appear to shift in focus away from somatic to psychic concern in the diagnosis of GAD. [2] [3] [4] [5] However, the presence of functional somatic symptoms is must for the diagnosis of GAD both in DSM 5 and ICD-10. In the primary care settings, functional somatic symptoms are the most common presenting complaints of the GAD patients and the source of significant morbidity. [6] DSM 5 has retained the nomenclature, as GAD although South Asian countries are shown to present more often with somatic symptoms than psychological symptoms. [14, 15] However, the research on functional somatic symptoms in general and GAD in particular in South Asian countries is very scant, and none of the studies have evaluated the above-mentioned correlates in patients with GAD. [16, 17] The purpose of the current study was to study somatosensory amplification, health anxiety (hypochondriasis), and alexithymia, in patients with GAD to find their correlation with the severity of GAD.
MATERIALS AND METHODS

Setting
This study was carried out in the outpatient clinic of a psychiatry department in a multi-specialty tertiary care medical institute in North India. The Ethics Committee of the Institute approved the study, and all the patients were recruited after obtaining proper written informed consent.
A cross-sectional design was employed. The study included patients diagnosed with GAD as per DSM IV (as per the Mini-International Neuropsychiatric Interview [MINI]), aged between 18 and 60 years, of either gender, educated up to at least Class 5 th or with proficiency in reading either English or Hindi. Patient's with comorbid psychiatric disorders (including substance use disorder), the presence of physical illness which could explain the anxiety disorder, organic brain syndromes, and chronic, debilitating physical illness like, diabetes, hypertension, end-stage organ failure were excluded from the study.
Patients clinically diagnosed with GAD by two independent qualified psychiatrists were approached for the study. They were explained about the nature of the study and patients willing to participate and provide informed consent were recruited. MINI was used to confirm the diagnosis of GAD and to rule out the presence of other comorbid psychiatric disorders. [18] The severity of GAD was assessed with GAD-7 scale. [19] Thereafter, these patients were assessed on 10 items somatosensory amplification scale (SSAS) and the Whiteley index (WI) for hypochondriasis. [20, 21] The participants completed the 20-item Toronto alexithymia Scale Hindi version (TAS-H). [22] 
Instruments
Generalized anxiety disorder-7 scale
It is a 7-item anxiety scale with good reliability as well as criterion, construct, factorial, and procedural validity. [19] Cut-off points of 5, 10, and 15 are interpreted as representing mild, moderate, and severe levels of anxiety on the GAD-7. Increasing scores on the scale are strongly associated with multiple domains of functional impairment. There is good agreement between self-report and interviewer-administered versions of the scale.
Somatosensory amplification scale
SSAS is a self-report questionnaire about the respondent's sensitivity to a range of normal bodily sensations and to neutral and noxious stimuli. [20] These items are scored on a five-point scale from 1 to 5 with higher scores indicating greater somatosensory amplification. Test-retest reliability of this scale is 0.79 (P = 0.0001) and the internal consistency is 0.82 (Cronbach's alpha). In this study, the clinician administered the scale to the participants.
Whiteley index of hypochondriasis
WI is a 14-item questionnaire developed by Pilowsky that focuses on health anxiety (hypochondriacal) attitudes and beliefs. [21] A total score of ≥7 has been considered the cut-off for health anxiety disorder or hypochondriasis. Data from psychometric evaluations suggest that the questionnaire has good internal consistency and stability with test-retest reliability of 0.81 (P < 0.001). [23] Toronto alexithymia scale -20 It is a 20-item self-assessing instrument with response rated on a scale from 1 to 5 and the total score ranges from 20 to 100. It is composed of three subscales a follows: difficulty in identifying feelings and distinguishing them from bodily sensations (TAS-1), difficulty in describing the feeling to others (TAS-2), externally oriented thinking (TAS-3). The score >60 is taken as an indicator of alexithymia. It has a Cronbach's alpha score of 0.89. The TAS-Hindi version (TAS-20-H), translated from the original scale and that has adequate internal consistency and good test-retest reliability, was used in this study. [22] In this study, the participants completed the Hindi version of TAS-20.
Statistical analysis
The statistical analysis was carried out using SPSS 14.0 for windows (SPSS for Windows, Version 14.0. Chicago, SPSS Inc.). Descriptive analysis was carried out using mean and standard deviation with a range for continuous variables such as sociodemographic variables, SSAS scores, 20-item TAS scores and WI. Descriptive analysis was computed as frequency and percentages for discontinuous sociodemographic and clinical variables. For the inferential analysis, correlation analysis was done. Pearson's product moment correlation analysis was performed between parametric variables, and Spearman's rank order correlation analysis was used to study the relationship of nonparametric variables with parametric and nonparametric variables.
RESULTS
We approached 89 patients for this study out of which 28 patients were excluded because of psychiatric and physical comorbidity. Sixteen patients initially diagnosed to have GAD by clinicians received a different diagnosis on screening with MINI. Among the 45 eligible patients, five did not give consent to participate in the study and 40 patients were included for this study.
The sociodemographic details are summarized in Table 1 . As shown in Table 1 , mean age of onset of GAD was 37.42 (SD-10.6; range 17-58) years and the mean duration of illness at the time of assessment was 58.6 (SD-53.4; range 10-236) months, suggesting that the patients had been ill for a reasonable period at the time of assessment.
The results of the GAD-7 scale, SSAS, WI and TAS-H-20 are depicted in Table 2 . Majority of the patients (90%) scored more than 10 on GAD-7 scale, and more than half of the patients (55%) had a moderate level of anxiety. Half of the patients with GAD had WI score of >7 suggesting the presence of significant health anxiety (hypochondriasis). More than two-fifth (42.5%) of subjects with GAD scored above the cut-off mark for alexithymia. Table 3 , age of the patient and age of onset for GAD correlated negatively with total SSAS scores, total WI score, total TAS-20 score, and total GAD-7 score. It suggests that patients who are younger and/or have earlier age of onset of illness had higher scores on these psychological correlates. The severity of GAD, as measured with GAD-7 scale correlated positively with SSAS, WI, and TAS-H-20 total scores, suggesting that the individuals with higher severity of GAD had greater scores on these constructs [ Table 4 ]. No other demographic and clinical variable correlated with GAD-7 total score and total scores of various psychological constructs.
As shown in
DISCUSSION
The mean score of the GAD-7 scale of the sample in the present study is similar to that reported in other studies. [24] Younger patients had higher GAD-7 total score, and this suggests that GAD is more severe in younger patients and as the age progresses the illness becomes less severe. However, it is important to note that it is also quite possible that the older patients were on treatment for longer duration and hence had less severe anxiety, as negative correlation was seen between the duration of treatment and severity of illness as assessed on GAD-7. On correlation analysis, GAD total score had a positive correlation with SSAS, WI, and TAS-H-20 total scores and the scores of these psychological constructs had a negative correlation with age of the patient and age of onset of GAD. The negative correlation seen between the age of onset and age of the patient may be an indirect consequence of the higher severity of illness in younger patients with GAD.
Somatosensory amplification refers to the tendency of experiencing somatic and visceral sensations as unusually intense, noxious, and disturbing. [25] Although originally intended to account for the symptom reporting of hypochondriacal patients, the amplification of benign bodily sensations has also been related to more general processes of functional somatic complaints reporting and health appraisal. The mean score on SSAS in this study (25.70 ) is comparable to that reported for patients with panic disorder (mean score -27.6) but higher than earlier studies from our center on patients of depression (mean score -21.56) and somatoform disorder (mean score -19.38). [26] [27] [28] These comparisons again suggest that GAD is more akin to other anxiety disorders on various psychological constructs and differs from depression and somatoform disorders.
Although studies have not evaluated the construct of health anxiety (hypochondriasis) in patients of GAD, the literature suggests that there are high correlations between health anxiety (hypochondriacal) symptoms with both anxiety and depressive disorder in general [29] [30] [31] Some authors have observed stronger associations with anxiety, whereas others have reported association with depression. [32] When we compare the findings of health anxiety (hypochondriacal) worry in the present study with the previous studies from our center involving patients of depression and somatoform disorders, the scores of GAD patients were lower compared to that found for patients of depression and somatoform disorders. Hence, it can be concluded that health anxiety (hypochondriacal) worry has a stronger association with depression and somatoform disorder than GAD.
In the present study, 42.5% of GAD patients had alexithymia as defined by TAS scores of >60. In one of the earlier studies from Italy, the prevalence of alexithymia in patients with GAD was reported to be 44.3%, which is very much similar to the findings in the present study. [12, 13] When we compare the findings of our study with the study from Italy the mean scores of TAS-20, TAS -III are higher in our study and TAS-I, TAS-II mean scores appear similar. The higher scores in TAS-III may be related to the cultural factors related to externally oriented thinking.
There are some studies which have evaluated alexithymia in patients of anxiety disorders and have reported that 34%-66.7% of patients with panic disorder, 28.3%-58% of patients with social phobia, and 12.5% of patients with simple phobia and 12.9%-35.7% of patients with obsessive-compulsive disorder patients to have alexithymia. [33] [34] [35] [36] In previous studies from our center 86% of patients with the first-episode depression and 51% of patients with the somatoform disorder were found to have alexithymia. [26, 27] Given the above findings it can be concluded that the rate of alexithymia in GAD patients is similar to that reported for other anxiety disorders but less than that reported for patients of depression.
The following limitations must be kept in mind while interpreting the results of this study. This study lacked the healthy control group and had a small sample size. The sample consisted of 40 consecutive outpatients attending a general hospital psychiatric unit. Although in the literature the incidence of GAD is higher in females, in our study males outnumbered females. Results of this study, therefore, be cannot be generalized to other patient populations. Findings of this study may not apply to children and elderly with GAD, as this study was limited to the adult population.
CONCLUSIONS
Currently, the cognitive behavior therapy (CBT) models of GAD focus on addressing the meta-worry, worry, and intolerance of uncertainty. [37] The rationale for this being addressing the cognitive aspects would also help in decreasing functional somatic symptoms as well. However, the patients with GAD are shown to be having higher sensitivity for learning from negative feedback. [38] The presence of significant somatosensory amplification, health anxiety, and alexithymia may be the factors why individuals with GAD have higher sensitivity for learning from negative feedback that leads to excessive worry in more than one spheres of life. The development of specific psychotherapeutic interventions to address somatosensory amplification, health anxiety, and alexithymia may supplement, if not replace, the worry based CBTs and lead for better response rates of psychotherapeutic interventions in GAD.
Future studies should study the relationship of GAD and psychological correlates in a much larger sample size derived from the general population across different age groups to improve the understanding between GAD and various psychological factors. There is also a need to develop effective interventions focused on the identified psychological factors in GAD to improve the outcome.
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